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(54) CHIP-TYPE THERMISTOR AND MANUFACTURE THEREOF 

(57)Abstract: 

PURPOSE: To obtain a chip-type thermistor which is 
provided with electrodes almost free from a solder 
bridge farmed between them and excellent in heat 
resistance and solder wettability by a method wherein a 
lower inorganic substance layer under a paste layer is 
reactively fused together with inorganic binder contained 
in the paste layer and made to disappear partially as 
absorbed into an outer electrode at the formation of the 
outer electrode. 

CONSTITUTION: An outer electrode 14 is provided 
through such a manner that a conductive paste 1 7 which 
is smaller in area than an inner electrode 12 and 
comprises metal powder and inorganic binder 16 is baked 
to the opposed edges of a thermistor element 1 1 . A 
lower inorganic substance layer 13 is as thick as 0.1 to 
10* m and has a fusing point or a softening point higher 
than a burning temperature at which the outer electrode 
14 is formed. The lower inorganic substance layer 13 
under the conductive paste 1 7 is reactively fused 

together with the inorganic binder 16 contained in the paste 17 and made to disappear partially 
as absorbed into the outer electrode 14 at the formation of the outer electrode 14. By this 
setup, a chip-type thermistor can be comparatively easily manufactured through a small number 
of processes. 
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(ID*. 

iitSE-9— 5 X 9 m# (l D ©Tffi©*8*f IRTT £ 2 o©«i@c 

icm-o riaRi & * vxmi&z ivfc-^cD ^scm® (12, 1 

2)*. 

mfffirtsu«s(i2, 12) aw&s 5 mmn) 
«&ffirti»«s(i2, 12) ^fiastifeSP^cDirsETffiMta 

(13) ©^ffi^^i tvfc-^CD^-asmSI (14, 14) t 10 
s; -7M-V— 5 X* (10)T'*o "C. 
tiriB^-SP«S§ (14) tt&jg©* i: ,%«<S-£#(16) 4 SttiS 

mtt^-x h (17) srSoffiwgi5msi(i2)«fc u 'j>r^mnix' 
iifie"F®M««bii (13) itm s * 0 . 1 — 1 0 d m-efeo 

B&I2^^«i(14) &J£fi£-f SBfCDS&fi&j&fiJ: US** 
■WXtM*4bjSft*l/. *>o|«r8E^-X K(17)0-F»SP 
^■©ifll2Tffi*8t8^® (13)0-&tfi&ffi#SBm@(14)© 

Bfia^tctugs*s«^« (i6) ics^ffli l -ciiriafl-ass 20 
«§ (14) tc©iRs timmr -s «t ^ s tv*. c t 

[it*«2] 5 x i»3RflC(ll) ©J:ffi£# 

»c#gpSffi(14) &7&Jife-f »J Xv^lfc&X 

»t«c<b^ zm-rzt&&&±mmmtom us) # 0 . 1-2 

O^mffllScMStv. B&8B#&S&(14)CDf|fflK«> 
£ J§ (19) #!8 tt 6> ftfcgfjfcK 1 Se«8CD^ v zfM-f- i 
X*. 

[St*«3] »-3£H(19)l*#S$m&(14)<JDilElc}& 
Jj&StlSNi&otJf (19a)i:. d©Ni«>o#»(19a) 30 
©^ffilCj&SSixaS nXttS n/Pb£>o£)l(17b) 

Jf(13)A>SiO2Xtt5 0fifi%£Lh©SiO 2 4:. SSP 
*»Al203, MgO, Z r02XttTi 02©V>-f*V*>l 
*Xtt2«J5LhfflM<bttfc£<kUilja£*u *ffi*&(l 
4) Sr^fiS-T 4fcAO»«i4^-X K (17) tC-g-*tv4Mta 
*§-£#(16);tfS i 0 2 , B 2 0 3 , Na20, PbO, Zn 
O, T1O2, K20Xt*B a OCDV»-T^*>iaX»*2a 

i x»* 2 gets©* s; -fm-v— u*. 

[Sf#«5] *6i&i£±ffiM«ft®(18)XttT®M«& 
J|(13)tfSi02. B2O3, Na20, PbO, ZnOX 
14B a OGHvf IV^lSXlt2ajeiJ:0Dg6^S:±fiS^ 

t-ra^xtct fl-as«ffi(i4)S:j&jiS-rs 

h (17)lc^*^4te^^(i 6 )^ 
Si0 2 , B2O3, Na20, PbO, ZnO, Ti 
O2, K20XliB a OOV^-f JiA»iaXli2SJJLh©K 

«lXfi282«0^s/^S-y— $X*. 50 
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M (13) tf*S,S(b;tf 7 x*> €> 4 -SSf*^ 5 f2«CD* * ^S! 
■9— $X3». 
[21^7] -9— 3X4££ffl-&7$ 
(21) <BJi-ffiK#tJ#!l<Z) ftflMHi (12) &)EM£-t * II t . 
SJrfa#j»5iJ©rtgIJ«S(12) ^£2*1 K (21) 

0. 1-1 0/ t m©*6»ttTffiM«»^S(13)S:^fi6f S 
xSi:. 

%tTmm.m>m in) ©&sk£sm»* t m«<s^« d6) 

Sr^-ti'^Stt-^-A h (17) S:l&SBrtgpm«l(12) £ »J ^ 

5U<B#g|Hi®(14) S^fig-T SXSt. 

HolE^m® (14) AM^fiBBiKftB-r £ £ o KiofEflMSi' 

- h (21) SrSfiB-^t^JUf-r £Xg£. 

8tf3B*SfM*-9— 5 X*^«:(22)S:-5-©«i»fffii:*0i:^* 

lHj-C^5/^ttlC«J»fb-C^y ^-9— 5 X * m& (11) O 

©rt9M(i2,i2)s.tf#gis«g(i4,i4) &«rr«^y y 

^-b— 5 X* (10)&i§3xgi: mfy^Sf-$x 

loieTBBM«^® (13) {italBfl-SHigi (14) Sr ^figf B# 
®^fiBa^«kUSfi>ia^Xtt«c(b^S:*L. A^BulBat 

stt^-x h (17) vTmifttom&Tmmmim (13) © 
^^itri2^a5as(i4)©^i^K:i(rffiMta<s^«(i6) 
icRBmnb b-rtir3E^-a5«s(i4) ^©ici^ tu^^-r -s c 

[S*«8] -9— 5X*iB#ffl-&7$*i7«&|gS/-h 
(21)<Z»{-®tC#gc5a©rt95^S(12)S:^^-4xSt. 

MI2«felS'>- H (21)©Mffi±«:tc>6ilitt^-X h 
b«#»T® S *»0 . 1-10/* m0«8i|ittTffi*ita& 

M(13)Xtf©$^0. l~2 0|imCD±ffiMtS^^(18) 

ari2#«^!i<zirtgpm® (12) *wj£S4xfc5g#dfeai5#©!tr 
iETMM«^ii (13) ©affitc&js»* t mma&ti (16) 

Sr-S-t'^tt^-x K(17)&B&SErtg|$«ffi(12)^ 0^=5: 

^m&X'i&mzmi Lmmi-ctfu&ft&mmiu) t raise 
50©^95m@(i4) ^^-r-sxei:, 

l&IS^-glJ^li (14) ©Affile * o $ ^ (19) ^fift-T ^xs 

saisAo *® (19) &^fiabfc^gpmffi(i4) ^M«oii!tic& 
ai-* «»: ^ ici&ga«iiigix- s (21) zMmmzwm-rzjL 

tirsesw«-9— 5 xi» m#m) a^mmtmm.^ 

iRl-C^ y ^tt^K btf s» $ x 9 (U) o 

o^sumsi (12, 12) & w-r ^ ^ y zfM-v— 5^ 00) & 
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nma4)&Mi&?z&<Dmjmg.*vm^i&&xitmb ^*yy°w.*)—kx9*&m-z> chiefs. *hh^cd 

£**u *^iJrK«mtt^-xs(i7)©T«igi5^©B!f S'j«iwi±. s$tfiic!)its*'^-ca;<, ^o/j^bu 

^ltfI2M*SiK-^«(16)tCSJES«S!U-CitflE^a5mS(14) <BBU0ittl±, ±aMHifc*y7fi*- 5X*£Jt&(Hj 

£ *,vHliSje-f £ d i: i: "T & * 5 X SSlC Ao^ffilcSjf-e^ 3 y ^-9— 5 x 2 ©Sit 

[»#2I9] f-U5lftSt7^^J/-S [0 0 0 5] 

(21)^OrtSJ«ai(12)0Sfi£^7M-hUVif7 7^«J: [SIS -2>fctf>0#©] @1~03, 012X1/ 

»je*>^^lf*«7Xti8ie«05 : -s/^l!-9— $X3(© 10 01 3tcjj*-f .k^K, v 7M*i— 1 0 

[81*^10] -9— SX^IUfcJB-fe^ yi'&iJSS/- l<3!>T®CDffl»lRl-r-5 2^> <&$igac 

h(21)/\«)«g»<±±ffiM«S^Ji(18)XliT®^«SM»®(l }»oT(HIPSSr*lJ-Tia^e,^fc-»CD^a$«gl 2, 1 

3)©S!ta^aiS^tC«i:*JtT45^Sgf*«7Xtt8S2 2t, Ztl*><Dft&mmi 2 , 1 2*^<SS*vfe-9— 5 

SX*c&gj££i£. Xf ^ftl lOTffi^lC^Sixfc^ttTffiMta^ 

[^©^SB^Iffi^] Sl 3t. P*3&®361 2, 1 2*^Stifcgp^©T® 

[0001] M«4&® 1 3 ®ftlfic&jft £ 1 4 , 

^ffi^££ V* << > (face down) 1 6 Z&ttMiZ.-*-* h 1 7 & 

$x*x.tf-£-©sii#8HcB8-r*. jEtc»b< limits 20 rtgumsi 2«fc»j^i>®a-c-9— 5^3t^i i©ti 

t*fy^a#- $X*Xtf*©«j&frifeK|8'*-*t>CD 13tt@£#0. l~10Am-efeot. ^1114 

^0 0 0 23 U x h 1 7 ©T«SP^©T0*SIS4*^ 1 

[t&fcCDfit&] fi£3fc. 02 0 IC^f «k O (fZ. d fflifflf 3 ©— gP*^SP«S 1 4 ®^&B$KjteflM!S£-# 1 6 ICS. 

•^a*-5Xi«f:LT. 6I#*>64Sfy^- JC5^lSUT^5fSSl 4 IZ&lkiE Z * 3 

5X3t38«|siOT0Offl^lR]f *2o©igigElc»^TA SlxfcdtiCi&S. 

g3Z.liAg/Pd^e>^4-»OiiS^-*ai2, 2 Srfffifig [0006] Jfefi. 04&tf05 Kit J: 3 

S:ife^T^fiSl/Ai5 i S'^-9— 3»^HgS^TV> #1f- * A2|g#l 1 CD±ffi^^S5«@ 1 4 fcj&jfc 
•S («g|Ba62-3 340 1) . <7 30 r^O«lfiaaS<l; y^it^Xli«Yb^«:^-r SlgigE 

i^©#ffi£#lcm&&J&fi£Lfc&, CCDStC^Wi/V ULtmMmsM 18#0. l~2 0nm©JI$i:MS 

^lt«»cJ:o'C*-5x*^yy©««BHlc*Lo« #asm&14(D3lffiK«:Ni«bo#Ml 9 a i:. d 

©»&J&£bTirBE£Sm&$:##«Dmffii:;&U <BN i Jbo 2Jf 1 9 a CD^®KlJ&fi£a*vfcS nXttS n 

£&XttiB]B#H. Mf22'-<i'>£'"£S{E&ffli>"C£j:>'\«: /P b $>^> &Jf 1 9 b i: fc-Sa&o #Jf 1 9 teiS*.* 

10003] [0007] 06~014K;5Vf <kd*C, *HH^ 

■9— 5X3tlt-p®©-»Oig^«ai©PdPS^Jt<SW*V^ y h 2 lO^M^jgcJOODrtaJSgl 

fc«>. :/U vSgft4gHctt^#l*K«MJ||3&Lfci:g 2&J&&U (07) . #»55«)rtgp«g 1 2 *Wfi£$tv 
tc«ffifi8lcttA,*£:7U v t?*lbtf£ 40 fcS&lgi/- N 2 1 O^ffi^iCiteijiHt^-x h 5:^*1/ 

ofc. *fc«?«s»*AgxtiAg/Pd©iiaj!ft-e*^ &tttt-cj?£#o. i~iOA*m©*fti»ttT®itetates 

feA. yy>K3«^K2i£-rai:£fc:w:Ay;£K<fcsm i3 4Mu (09) . ##jy<z>fca$sffii 2*wgfts 

l^-f<. tt^£»&H4K&oTv>fc. 3E ^fe5fl*ifca5^©T®^«^® 1 3©^®lc^«»*i: 

K JiSE^ y 5 l*-*f<Bifi3MB€&#3<V S/ > ^«M§^» 1 6 fclfrti'iSStt^-X h 1 7 4 1 

^tefc y®fiasix4fc«?>. «g^.«ffitfiflg^SAU %ss 2 * u^v^MSi-eiiitttc^u^w-crtspmffii 2 

©ffi«bTl6E*tfi<Z)ffift:ffiS:S*$Jxi-9— |S]&5!J©#Ssmg 1 4 Sr^U (010, 012&U5 

^x^sfiifiit-r^ctiiMii-c^o 013) . nk\>^^mmi4mmmz&mt^^t 

fc« iCBtflE^^- S 2 1 &M#«ic«»f t (Bii). c 

[0004] *%«®bm». tmmz\%ktz.7Vvi? <bmbft*-**9m&22**<b®mm*Lmw.tiii5fa 
tm^itr. &Asmm&AVitA J t£tf%&iz&^ m 50 tf ^^KiTf s/^t-sxji^i i®t 
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rtgP^Sl2, 1 2&tf#SS«<I14, 14$:^-rs^ 
y^I*- 5X* 1 0&*§.5 (@14) *i£-C*-5. * 

<z>*S8ifc£&fi£{±, a 1 25.^0 1 3 icjjs-r * e> icTffi 
1 3 ##asm<§ 1 4 zB&?zmv>m&Mg.& 

mi 4 <?>Mfmizmm&-&ti 1 6 ur^-asm 

114 K«ifeS*tjl!iW* c lc&£ . 
[0 0 0 8] JKT. ^SSHBSrSSfrf*. 

f*fe»i'-K2 lfcffljrr*. Cffl«^-h2 1tt!>; 
©;£&K<k y#e>*,£. 3fe"fMn, Fe, Co, Ni, 

c u , a 1 m<D&mo)mimi®3fi & 1 axi* 2 amis 

-SrSISU c^x^y-iK?*— Ki£3SK:<fc 

[0009] tfac a 7 Kjjvr j: e> «*s»>-h2i 

tf*U*. M^GHMfc** K 2 1 Kfifc 

U!t^b-C*>«kt>. ft£JS»3fc&fc|jrc-r*vtf. Ag, A 
u, Pd, Pt^<B;g;£JB, JUtztiioZm-Sbt-m*. 

a^w&tv*. M*bfc^-xh&%«iufe«, 

idi:lcJ:U#j»5fl©rtaJSSil 2S:0jfi-rs. fcfi. 

aSmtt^-XKS:Ji|BCD^t«kUlfe*b, dftfc&Jifc 

br^lt«ffiJi0rtS5«SS:^fiS-r4^lC. 

- h 2 1 CD^Slcm^OHS^* — > feMla^ir-CSM 

<* y rtgpm@&^-r * c t *>-es s. 

[0 0 10] (b) t7 5 vtm&i'-b'^toll&m&TM 

@7©Bsaat^-cfe-5ia8avj { @9tc^«te>tc, 

*!K&raSlS«® 1 2 *Wj££*ifc&*SS/- k 2 1 <DKm& 

mzt&m&'<-A\*zm.itiLmii-rcmztfo. i~i 

0 m mffltt&ttTffiMHMft/f 1 3 Zl&l&tZ. 1 0 a m 
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#S&«S&i:F*3g^8Si:tf«gIb&v>. *fc0. i«i 
Jia©-*- 5x*^#<z>«gtatgtc&*. d<z>*fc@HrF 

ffiMtSM&Jl 1 3 fc^aRI - **:. S i 0 2 IgXli5 Ofifi 
%J2Lk0S i0 2 t, ^S5#A1 2 0 3 , MgO, Zr0 2 
XliT i O 2 0Hvf*tJ* lS3tl±2«£t±CDK<t^lC«k 
ttfc*fl& «Ein±Si0 2 , B 2 03, Na 2 0, 
PbO, ZnOXtiB a 0©l^^*»iaXli2«ja_h 

oMitto fc-f £> #5 xic <k y ftfc&lHtf 

10 #tf6>ix£. ^OMi^fl 3»i^i"*^-aJ«SiS:^ 
fiS^"*i:$o^fi£as«ky?i;v>Bi!^xi±«c^S:Wr-5 
£2: ^SP^filtbTAgCD^- 
X h£&tttt34§^K»i*<Z)&fi£fi&W:6 0 0-8 5 0 

t:-t?;feafc«K c©jas«tyii;i>s>^xtttt<b^&wr 

5 m»m±x\m#tmj&mA£ ©te u *^ b-c# 
eyA^£Tbsv>^6i?fe-5. 

20 [0011] 1 3 li. dCDS#Jet^-iii»«?)o s 

bA^L, -hS2^^Xd^ajC-e*oT, M«*>®1 

3 fcighafbtf^xic-ra t*— 5 x*©tt*fafiK^itt* 
y»*b^. d©*- 5x3f^«j/^©^«^jicDa«t± 

i£0«fc-i)35£%&a^iS (PVDi£) Xtt^b^l8*t£ (c 
VDj£) tc£yfft>h&. cotfj-ex^y^ y >5fi£^ 

30 *^K:abTv>sfc«)»*bv^ cio^ai?4M-rsic 

it. 0 7iU«ia8lC^-rtt*§i/-K2 1 SrH^b^v^X 

<• Mx«, M«^j^d^s i o^-e^tv^^i^^x 

SrfflVV ifcSi02, Al 2 03, MgO, Zr0 2 , T 
i0 2 , B 2 03, Na 2 0, PbO, ZnO, B a O^CD 
tiL^mtmSttlbtili. Z. ix6 t»5fe»Atf?-f X^« 
l£v>t±Cl*l6»S:mil!i^aib7 : w , X^^ 

<D&-£#7XKLTjgo.&. x^y* y >^s:3ujrrs 

40 i:. K*^PPSm^^fc3'—^y 

*M««>® 1 3 *^|«S4x*. 
[0 0 12] (c) ttas«8<&J&S 

@ 1 oRifm 1 2 tc^-r «t e> k.. &&m<?>fi%iimm 1 2 
*^a*vfc5o^ifeaj^©T®M«M»ei 3<Dmmiz& 
Rmntmmfttttti 6 &-g-t?**tt^-x h 1 7 &$ 
^■rs. c®ifi*tt*att^-x k 1 7 srrtasmsi 2 

w rt»*ffi«^jai6i:ll«tc»Stt^-xhS:7*h 
so yy^m x^u->»H»«K*y»fjfe©fi[B»c 
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&mt&3i*>ft$mmbmw<?)Ag, a u , pa, pt§ 

Stt^-X hi 7 1 6 Sr^-T^ 
tf. Si 02. B2O3, Na20, PbO, ZnO, Ti 

02, K20xi±b aoa>\,*irtifrimyL\t2m£k±<?)M 

&2f5>X. HidKAKS ^^Jhii=y^ V^m&M&Z& 

[0013] 0 1 2 tc^-ri e» tc. 

-x K 1 7 *^tt*R8M6-&»l 6 jW9— te*HKb"CiS 

* h 1 7 icsjitr«ftMtMi ntasit. a 1 
3 ic^-r«k k£©m8&*wi 1 3 <D-®&m&mmzit 

£tt@fcWf *di;&&3refcS. 01 3Kjj*"f<fcoK 
Sm&^-x h 1 7 tt«H^Wlc J:o -c^-guss 1 4 
fiS U c<8#gpms 1 4 tt*0^ttB^c**&*Wf 1 3 

©-gstfaissrr jctKiot. «gis«@ 1 2 

K&ffi-f S. fl-gB^S 1 4 ttfcgp^gi 12 2: 

[0014] (a) * x^^cdm 

010 3tf*0 1 1 ICa^T <£ d ic. fcBJMaSB^fettgB® 

114 im^t-m^iy— h 2 1 & 2#ioD«ffi-r-o#« 

»ft»©<kd5!i:3f-<i/v : 9'v--eg#«ic^»fb. &mVz 
if— $X9m#2 2 ^-fV>5ry--e^Ha5Sffi 

1 4©T&*^#&s#:£[aK«j»f-r£. 

[0 0 15] (e) ^ A^O^ 

011 X.tf 0 1 4 tc^-T <fc o IC. ±1E*V i/ > if y - & 

® fcSgfc^iRi-e^ s/ ^ttic^JBf b y zfM-*- h x 
a. 

[0016] (f) ^©ftaniio-^y^s-y— 5x3r© 
fas 

@ 1 5 K a*-*" <k d K 2 1 ©rtgpflffi 1 2 # 

*jft3*ifesiciiiM&iKfMMr 1 3 *Mi&*ztmi% 
-tos^fflj®ffi^*>«6#ttMts«j^ 1 8 tt&m- 
* . c oaua&jf 1 8 1 3 1 m-<nmt.?m 
-©^are^/asfta. &*£u mmvsm is 
mmvum 1 3 ®«k o \zH&mmhto%mma>&&* g<$ 

kbfc^fcA. *&«*W8l 3J:yjg<T*><kv">. -i-CDJS 

5 ««)o *iaa^xtt«)o *j&Ji&<z>-9— * 

«SM8tB<Z)«L£ J* e>&«> 6iV 0. 1 — 2 0 /*m 
bl>. 2 0 Am«kU®<^"S2:JifJ«IStC!&*J, *>o4 

[0017] @i6^i-*e>^isrge(c)2:ra«^gp 
mm 1 4 b si7 k:^-r j: 3 izft&nm 1 

4©a®lc«)oS®19S:^-r-5. Aogjf 1914N 
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i A-o$Jf 1 9 aXy!SnXttSn/Pb«)o*Sl9 
bSrCKDMlC^^S (04&tf05©ifc*;0) cfctf 

ti. N i «>o £Jf 1 9 a IZ «k U li/^^jl&JIft'ttlcfRl-h^ 
tf. t±X>fe*lC<kSrtgpmgl 2©SSA*)^S:B&it^-4 
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